Abstract. Aiming at the multi-level and multi-index problem of the quality evaluation index of mechatronic products, a comprehensive analysis method based on the improved AHP model is put forward. The analytic hierarchy process (AHP) determines the relative importance of each factor by pairwise comparison, and then synthesizes the decision. In the actual operation process, the analytic hierarchy process uses "nine scale" method to determine the judgment matrix. The judgment process is complex that often cannot get consistent results and reduce reliability. In this paper, the improved analytic hierarchy process (IAHP) is used to quantify the influence of parameters on the quality evaluation index. The judgment matrix is determined by the "three scale" method. The operation is simpler and easier to keep the consistency of the matrix. The method should be applied to modeling and calculating the factors affecting the quality of electromechanical products in an enterprise, and the validity of the method is verified.
Introduction
Mechanical and electrical products manufacturing process involves a variety of resources, including human, machine, material, method, ring, measuring (5M1E) related factors and interactions. The coupling effect in the manufacturing process of the above factors affect the relationship between different types of perplexing, quality characteristics of mutual coupling, and this type of relationship that are always dynamic, sudden and accidental. Mechanical and electrical products manufacturing process is a series manufacturing stage parallel combination by various types of parts according to a certain sequence in a variety of manufacturing process parameters under the action of WIP to downstream processes during the transfer process. In order to realize the quantitative and comprehensive evaluation of the quality of mechanical and electrical products, multi-index evaluation method uses a combination of qualitative and quantitative. The use of hierarchical structure of IAHP will affect many state variables the quality of mechanical and electrical products into a single state variable to assess the quantitative evaluation of the quality of mechanical and electrical products.
Evaluation Theory and Method
There are many factors to evaluate the quality of mechanical and electrical products. The various factors have perplexing relation, and mechanical and electrical products enterprise data collection which is not comprehensive enough, insufficient, and leading to the intuitive difficult to judge the intrinsic relationship of various factors affecting the quality of mechanical and electrical products.
The analytic hierarchy process [1] (AHP, Analytic Hierarchy Process) is a kind of qualitative and quantitative decision analysis method. This is analysis of multi-objective and multi-criteria decision making problem using [2] . By calculating the maximum characteristic feature vector of judgment matrix and the corresponding [3] [4] [5] value, it gets the weight of each index. The traditional analytic hierarchy process uses the "nine scale" method to evaluate. The subjective initiative of the expert has a great impact on the results. This paper used the improved analytic hierarchy process [6] [7] (IAHP, Improve Analytic Hierarchy Process). It is easier to keep the matrix consistency by using the three scale method to determine the judgment matrix. The weight of each index is directly obtained by the optimal transfer matrix. Also, the consistency of the matrix is not required to be checked. So, the amount of calculation is reduced, and the efficiency of calculation is improved.
Quality Evaluation Index Analysis of Mechanical and Electrical Products
Mechanical and electrical products are generally assembled by a number of components, and it has complex structure and high technical content. The different operations of product design process and manufacturing process will significantly affect the quality of the product [8] . Since the quality of mechanical and electrical products involves many factors, it is necessary to consider the improved hierarchical analysis (IAHP) to evaluate the quality of mechanical and electrical products. We establish the evaluation system of model is shown in Figure 1 . 
Quality Evaluation Model Based on IAHP
The most important analytic method is that the correct judgment matrix is established. This method is different from the classical analytic hierarchy process (AHP). The improved analytic hierarchy process can construct the judgment matrix more accurately. Also, its result is more reasonable. The improved hierarchical analysis method comprises the following steps 
Analyze the Quality of a Mechanical and Electrical Product
During the investigation and analysis of the quality requirements of a mechanical and electrical product, the quality information of the mechanical and electrical products is grasped. The IAHP model is established as shown in Figure 1 . It takes five indicators that affect stability as an example. To calculate the weights, that affects the stability of each index. First, it establishes the comparison matrix according to formula (1): The weights of other indexes should be calculated the same way. Finally, the total weights of the factors affecting the quality of the electromechanical products are derived as equation as below. That is to say, A1>A2>A3>A4>A5>A6>A7. The result shows that availability of the main factor that affects the quality of mechanical and electrical products.
Conclusion
It is a complex problem to evaluate the quality of mechanical and electrical products at different levels. The evaluation of mechanical and electrical products quality cannot always be solved only by a method. On the basis of IAHP modeling analysis, we can also take a variety of evaluation methods to analyze the factors affecting the quality of mechanical and electrical products from various aspects. It is the great significance for enterprises to improve the quality of products. IAHP modeling and analysis method can consider as much information as possible. It combines qualitative and quantitative evaluation. The calculation method is simple and easy to realize. It is more efficient and convenient in practical operation. Practice shows that the level of quality evaluation results accord with the fact. Also, it is feasible to apply the IAHP evaluation method to the analysis of the factors affecting the quality of mechanical and electrical products, which can provide more reliable scientific basis for enterprise and customer decision-making.
